BWSC's Clean Energy Results Program
Clean Energy/Climate Adaptation Updates

Waste Site Cleanup Advisory Committee Meeting
Thursday, March 24, 2016

Thomas M. Potter
Clean Energy Development Coordinator
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AGENDA

1. 2015 MA Clean Energy
Industry Report

2. Renewable Energy
Development on

3. Greener Cleanups
Leadership Recognition

4. Climate Change Shaffer Landfill, Billerica
Adaptation
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Massachusetts Clean Energy Industry Report
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About MassCEC

* Created by legislation — the Green Jobs Act of 2008
(Chapter 23J of the General Laws)to:

— Create jobs, long-term economic growth
— Cultivate a robust marketplace for innovation
— Accelerate technology development

— Support affordable and appropriately-sited municipal,
residential and commercial projects

— Invest in clean energy infrastructure

* Funding from the Renewable Energy Trust Fund - systems
benefit charge paid by electric ratepayers of investor-owned
utilities in Massachusetts and participating municipal electric
departments.
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The Clean Energy Industry
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Massachusetts Clean Energy Industry is Significant Massachusetts by the Numbers
$10 Billion Industry
2.5% of Gross State Product $1 1B 9'49 : 14G_W+
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83,372 jobs
2.4% of total Massachusetts workforce

5,985 firms |
2.7% of total Massachusetts companies A )
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Job Growth
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Renewable Energy Jobs

2014 2015
e — TABLE 8: RENEWABLE ELECTRICITY GENERATION
»(C cleaN eneror ESTABLISHMENT, BY SUB-TECHNOLOGIES
¥

More than Half Renewable Energy Jobs are in Solar

SUB-TECHNOLOGY 215
5 Solar {PV or Photovoltaic) 14,820
- I - Wind Power 2,618
I lﬂ; — spower or Hydrobinatic
= 1 Sozoegy
B/ et All Other 6,220
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Strengths and Barriers

Reported Advantages to Operating in
Massachusetts

Educated customer base, green 0
culture, high demand 260 A)

Thriving clean energy business

endeomer st ot 260%

suppor e swpor sty 19.2%

Legisiative support 1 8 S 3 0/0

Talent, education 1 6 z O %
1/5/2016

CENTER

Barriers to Company Growth

Working with utilities

30.8%

Access to skilled labar

25.3%

Identifying first
customers/early adopters

(o -]

25.3%
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What’s happening with Solar PV Development on Contaminated

Land/Brownfield Sites?

5

Solar & Wif';d Projects at Massachusetts
Contaminated Land

Renewable Projects Type & Status

‘Q Solar Project, Operating

Installed Capacity:
Solar - 30.22 MW

Wind - 6.5 MW

'ﬁ' Solar Project, Proposed

I‘( Wind Project, Operating
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Contaminated Land/Brownfield PV

e 25 Total Projects (59
MWs)

— 17 projects (36 MW) are
now operating. ( )

— 8 projects (23 MWs)
have DOER “Brownfield
Pre-Determination”
letters and are seeking
financing and
interconnection permits

( )
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http://www.mass.gov/eea/agencies/ma

ssdep/climate-

energy/energy/contaminated-land-and-
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Case Study — Palmer Airport

* 6 MW on 35 Acres

 Town of Palmer (a Green
Community) property tax revenue
approximately $2 million over the
20 year project term.

 Town of Leicester, Town of
Spencer, and Worcester State
University, will purchase net
metering credits resulting in
millions of dollars in energy
savings for these entities over the
20 year term.

 Land owner, and PRP will benefit
from the long-term ground lease.

Press Release: http://www.remenergyco.com/wp-

n fczilt’_ent/uploads/2016/02/PaImer-AirfieId-Press-ReIease.pdf 5 MQIJDEP
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What’s happening with Solar PV Development on Landfill Sites?

waine — CLEANENERGYRESULTS
E.;%—E Solar and Wind Projects at A T
I Massachusetts Landfills %
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Landfill PV

* 74 Total Projects (144 mEO Ssolar and Wind Projects at
Massachusetts Landfills
MWs)
— 44 projects (86 MW) are
now operating. ( ) B Faus
— 30 projects (58 MWs) R ——
have MassDEP Post- #—— 35 3=
Closure Use Permits for .
renewable energy and oo OV i Ml —=—
are SteEkmg fmanf:mg http://www.mass.gov/eea/agencies/m
and interconnection assdep/climate-
permits ( ) energy/energy/landfills/
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RE-Powering America’s Land Initiative: Project Tracking Matrix (October 2015)
https://www.epa.gov/sites/production/files/2015-03/documents/tracking matrix.pdf

INSTALLATIONS BY STATE ORTERRITORY?

State
Renewable Distributed
Installed Portfolio Solar Set-Aside Solar Multiplier Generation
WW) Standard? Policy?® Policy® Requirement®

MA 52 AL v v

NJ 14 69.5 v v

CA T2 1049 v

NY 9 71.0 v v

CcO 7 6.5 v v v
OH 6 11.7 v v

PA 6 178.5 v v
WY 5 2958

TN 4 10.1

AZ 3 20.0 v v v

X 3 11.6 v v'7
MD 3 45 v v

IL 2 109 v v v
NM 2 3.0 v v v

VT 3 5.2 v v

DE 2 0.7 v v

NC 2 0.6 v v
OK 2 0.0 v'E

Wi 2 0.6 v
OR 1 100.00 v v v Ve
RoUS™ 18 52.2
TOTAL 158 1,070
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Keeping the Momentum Going

FEDERAL Incentives

Investment Tax Credit
— December 2015 spending bill

included an extension of the
ITC for solar photovoltaic's
and other renewables.

The existing 30% solar ITC (set
to expire on 12/31/16) is now
active through December 31,
2019, after which the credit
will be stepped down to 26%
and 22% in 2020 and 2021,
respectively.

STATE Incentives

Net Metering

RPS Solar Carve-out
Renewable

Energy Certificates
(SREC)

(1KY
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Net Metering CAP

Statute:
— 4% cap on “private” projects (proposed 2% increase)
— 5% cap on “public” projects (proposed 2% increase)
e Caps are based on the distribution company’s peak demand

* Small net metering systems are exempt from the net metering
caps (e.g. Residential <=25 kW DC)

* The System of Assurance allows an entity to reserve the ability
to net meter in the future

* First net metering “queue” in the nation
e See www.MassACA.org for more information
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http://www.massaca.org/

Private and Public, All Utilities (Values in kW-AC)

Capacity (kW)
Net Metering Cap 999,942
Interconnected 601,218
Reserved Cap Allocations 235,765
Pending Cap Allocations 32,351

Capacity Available under the Cap 130,608

Private: Available, Interconnected, Reserved and Pending Capacity (Values in kW)
Company Net Metering Cap Interconnected (&) Reserved Pending Capacity Waiting
Cap Cap Available List(d)
Allocatio Allocatio Under
ns () ns (c) Cap (e)

NGrid 205,240 129,193 73,679 1,153 1,215\ 121,689
NStar 199,120 98,632 54,470 14,497 31,521 0
WMECO 34,160 14,208 3,780 3,502 12,671 0
Unitil 4,080 3,325 745 0 10 369
NGrid-Nantucket 1,819 0 24 29 1,765 0
Total 444,419 245,358 132,698 19,180 47,183 122,059
Public: Available, Interconnected, Reserved and Pending Capacity (Values in kW)
Company Net Metering Cap Interconnected (@) Reserved Pending Capacity Waiting
Cap Cap Available List(d)
Allocatio Allocatio Under
ns (b) ns (c) Cap (e)
NGrid 256,550 205,386 47,974 3,119 71 65,686
NStar 248,900 127,871 41,347 8,352 71,330 0
WMECO 42,700 19,456 13,746 1,700 7,797 0
Unitil 5,100 3,047 0 0 2,053 0
NGrid-Nantucket 2,274 100 0 0 2,174 0
Total 555,524 355,860 103,067 13,171 83,426 65,686
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RPS Solar Carve-out Renewable
Energy Certificates (SREC)

SREC 11 (2014)

SREC | (2009)
* Program cap of 400 MW

* No restrictions on growth.
Land-use issues in some
communities — particularly
with regard to use of
agricultural lands, open
space, and forestland

e 400 MW Cap metin 2013!

Program cap of 1600 MW (1200
additional) minus the capacity
reached in SREC I.

Financial incentives differentiated
between Market Sectors

Favorability to Landfill and
Brownfield type projects

1,200 MW additional Cap met on
February 5, 2016. (660.595 + 854
MW applications = 1,514.5)

120 MW reserved for projects
equal to or less than 25kW DC.

SREC Il — 2017!!

[1EY
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Greener Cleanup Leadership
Recognition Program
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Recognition

“MassDEP will recognize the person(s), entity,
or project that demonstrates exemplary
professional judgment regarding the
promotion, development, evaluation and
implementation of activities intended to
reduce the net environmental footprint of site
assessment and remediation conducted in
accordance with the MCP”

s A assDEP



ELIGIBILITY

* Any response action submittal
completed in accordance with
applicable requirements of the
Massachusetts Contingency
Plan (MCP) in consideration of
the “Greener Cleanup”
elements prescribed at 310
CMR 40.0191 and, as
applicable, at 310 CMR
40.0858.

* FY2016 recognition: Response
action submittals filed
between June 30, 2014 and
June 30, 2016.

e 2l @A assDEP




MASSDEP REVIEW AND CONSIDERATION

* Primary focus will be on MCP
regulatory compliance and
observance of the five core
elements of “Greener Cleanups
(refer to MassDEP BWSC's
“Greener Cleanups Guidance”,
WSC-14-150 at
http://www.mass.gov/eea/agenci
es/massdep/cleanup/regulations/
site-cleanup-policies-
guidance.html).

* |dentification, prioritization,
selection, implementation and
documentation of feasible
ASTM’s Best Management
Practices (BMPs), and/or other
technical equivalent.

N
w
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e Self-identifying
Application Process:

e DUE: June 30th 2016

SUBMISSION FOR SELECTION

Submission: Email
Thomas.Potter@state.ma.us

and/or
Susan.Fessenden@state.ma.us

Include: Release Tracking 2 e
Number (RTN), submittal gy
type/name, submittal
date

—03/24/16
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Case Study A - BMP Table Summary
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Case Study B - BMP Table Summary
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Greener Cleanups Updates

PURSUIT of LEED Credit
— USEPA Region 1

REVISED ASTM Standard Guide

— April 1, 2016

— Adjunct BMP Table

UPCOMING GC Workgroup Meeting — June 7t

— Presentation: Josh Kessler, MassCEC

PROPOSED AEHS Conference — October 2016

— Quantitative Evaluation
— Green & Sustainable Cleanups
— Site Sustainable Reuse
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Source: NECIA/UCS, 2007 (see: www.climatechoices.org/ne/
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http://www.climatechoices.org/ne/

MITIGATION ADAPTATION
 Reduce greenhouse gas ¢ Convene a committee

emissions below 1990 and prepare a report to
levels by 10-25% by Legislature to: “analyze
2020 and 80% strategies for adapting
reduction by 2050 to the predicted

* “Clean Energy and impacts of climate
Climate Plan for 2020” changein the
(the 2020 Plan) Commonwealth

 MA Climate Change
Adaptation Report
issued in 2011
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Impacts & Vulnerabilities

e Sea Level Rise and Flooding
— Coastal inundation and storm surges

e e e e v

— Property damage and loss of natural Massachusetts
habitats CLIMATE CHANGE ADAPTATION
— Interruption of key services REPORT
* Extreme Weather SApLEmiber a1l

— High winds, hurricanes, storm surges,
waves, ice storms, flooding

— Reduced emergency response capacity
* Precipitation

Submitted by the

— Decreased summer, increased winter Executive Office of Energy and Environmental Affuira
precipitation and the | 2
. . Adaptation Advisory Committee @
— Less spring snow melt and earlier peak '
streamflow
— Current 100-year flood every 2-3 years
by 2100

— Extended low-flow periods, decreased
summer water supply

* Temperature

— Higher temps, more extreme heat .
w0l &AW assDEP
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Mitigation - DONE! Adaptation — TO DO!

* Through Greener  Through adaptation,
Cleanup practices, we we seek to ensure
seek to reduce GHG OHM site remedy
emissions of resilience in the face
assessment and of climate change
remediation of OHM impacts

sites to mitigate
climate change
(among other goals)

w ' @AassDEP
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Executive Office of Energy and Environmental Affairs

— Dam/Seawall Loan and Grant Program

— Draft MA Environmental Policy Act Adaptation Policy
— National Disaster Resilience Competition
Department of Environmental Protection

— “Circuit Rider” for water/wastewater utilities

— Addressing BWSC’s universe of OHM sites for climate change impacts
and vulnerabilities

Coastal Zone Management

— Storm Smart Coasts Program for municipalities

— Green Infrastructure Grants

— Coastal Resiliency Grants

Department of Energy Resources

— S$25M protect against energy service interruptions

— Regulatory changes to encourage investment in system hardening,
new communication, innovative technologies

w
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©® The USEPA Policy Statement on Climate-Change
Adaptation (2011) directed each national program office
and region to develop a climate change adaptation
Implementation plan by June 2013

® Executive Order 13653 (2013) directed each federal
agency to evaluate climate change risks and
vulnerabilities to manage the effects of climate change
on the agency's mission and operations in both the short
and long-term

©® In June 2014 EPA released the final EPA Climate
Adaption Report

Source: USEPA, 4/5/15
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¢ Goal: Climate change vulnerability analysis across our
most common remedies (portfolio analysis)
= Developed matrix of remedy sensitivity to climate change
» Rated relative vulnerability of individual remedies to climate
change scenarios
¢ Screened frequent and potentially vulnerable remedies
= (IS plot of remedies based on site lat-long coordinates
= Focus on subset of higher vulnerability and frequent remedies

Focus on Pump and Treat and containment remedies at sites due to high

infrastructure costs, presence of physical plant, long operating life and
high number of remedies. Containment remedies have remaining

contaminants that could be mobilized.

03/24/16
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Remedy Vulnerability to Climate Change

Source In Situ

SVE

Sohdification/Stabilization®

In Sitn Thermal Treatment

Multi-phase Extraction

Bioremediation

Source Ex Situ

Sohdification/Stabilization®

Physical Separation

Climate Change Scenarios
Flooding Inundation Extreme Large S Extreme Landslide
r o T
Common Remedy Types (Event) Sto Snowfall | WVildFires | Drought

Eecycling

Surface Water Treatment

Unspecified Off Site Treatment

COn-z1te Containment

Groundwater Im Situ

Bioremediation

Chemical Treatment

AIT Sparging

Permeable Feeactive Barmer

Groundwater Ex Sitn

P&T

Vertical Engineered Barmier

Momtored MNatural Attenuation

Qualitative Vulnerability Analysis

Mo known potential impacts
[ | Minor impacts: Potential for temporary loss of remedy functionality or effectiveness, contaminant(s) remain contained
Moderate impacts: Potential for total loss of remedy functionality and effectiveness indefinitely, contaminant(s) remain contained

* Most common remedy types based on Superfund Remedy Report

Major impacts: Potential for total loss of remedy functionality and effectiveness indefinitely, contaminant(s) release

Source: USEPA, 4/1/15
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* Research and understanding of
available authoritative resources
(e.g. MassDEP, USEPA & FEMA)

* |dentification and screening of
BWSC’s universe of OHM sites for
climate change impacts and hE N :
vulnerabilities A R Pl

findings need
venfied

“*Note Piot ¢

* Focus on Flooding of remedial
sites (e.g. PHV, ROS)

* Plotting sites near or within 100
& 500 year floodplains per Plotting Sites near or within 100 & 500
Regional Office year floodplains (source: USEPA, 4/1/15)

* Review of site files and available
resources for recommendations

on adaptation measures. MZ&Z&YDEP
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MassDEP

* http://www.mass.gov/eea/agencies/massdep/
climate-energy/climate/

USEPA Superfund

* http://www.epa.gov/superfund/superfund-
climate-change-adaptation

— Climate Change Adaptation Technical Fact Sheet: Groundwater Remediation
Systems https://semspub.epa.gov/work/11/175851.pdf
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Thank You!

Thomas M. Potter
Clean Energy Development Coordinator
MassDEP Bureau of Waste Site Cleanup
One Winter Street, 6t Floor
Boston, MA 02108
617-292-5628
Thomas.Potter@state.ma.us

Clean Energy Results Program Website:
http://www.mass.gov/eea/agencies/massdep/climate-energy/
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